haden in the South Atlantic summer fishery alone
was 34,435 metric tons.

Estimates of the thread herring population
size expressed in metric tons equal approxi-
mately 45,000 = 23,000 in 1968 and 71,000
+ 21,000 in 1969. The 95% confidence inter-
vals suggest that true population size might vary
from 22,000 to 92,000 metric tons. Thus, the
thread herring resource appears capable of sup-
porting a larger fishery at this time since not
more than 10% of the population was harvested
in 1968 or 1969, but it does not appear to have
the capacity to offer an alternate resource for
the Atlantic menhaden fishery. Thread herring
distribution is generally limited to the South At-
lantic area, whereas Atlantic menhaden are dis-
tributed along most of the Atlantic coast of the
United States. A 50% harvest rate, at most,
would amount to little more than the present
menhaden landings in the South Atlantic sum-
mer fishery.
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MERISTIC CHARACTERS OF SOME
MARINE FISHES OF THE
WESTERN ATLANTIC OCEAN!

This report presents data on meristic characters
from radiographs of 642 species of marine fishes
representing 113 families, collected from Cape
Hatteras, N.C., to northern Brazil, including the
Gulf of Mexico and the Caribbean Sea. Most of
the specimens were collected on cruises of the
National Marine Fisheries Service. The chart-
ered vessel Silver Bay and the NMFS research
vessel Oregon made these cruises from the Ex-
ploratory Fishing and Gear Research Base,
Pascagoula, Miss., and the Exploratory Fishing
and Gear Research Station, St. Simons Island,
Ga. Additional material was obtained from
shrimp trawling and beach seining in coastal
Georgia. Papers by Hollister (1936, 1937a, b,
1940, 1941), Clothier (1950), Hubbs and Lagler
(1958), and Lagler, Bardach, and Miller (1962)
were helpful in determining vertebral and other
skeletal characters. The phylogenetic arrange-
ment and spelling of families, genera, and spe-
cies were made, when applicable, in accordance
with the American Fisheries Society’s List of
Common and Scientific Names of Fishes (Bailey,
1970).

Methods and Procedures

We x-rayed at least four specimens of most
species; for some species fewer than four were
available. Specimens ranged from 12 to 580 mm
standard length (SL). Specimens smaller than
about 60 mm SL were x-rayed with a soft-ray
machine and larger specimens with a hard-ray
machine,

Counts of precaudal and caudal vertebrae,
dorsal and anal spines, and soft rays, and pri-
mary and secondary caudal rays were made with
the aid of a dissecting microscope or an x-ray
illuminator. These meristic counts for all spe-
cies were made independently by each of us;

* Contribution No. 99, National Marine Fisheries
Service, Southeast Fisheries Center, Brunswick Labora-
tory, Brunsw1ck GA 31520.
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we exchanged radiographs and checked each
other’s work; then at a later date and follow-
ing the same procedures, we reread the radio-
graphs,

The counts (Table 1) very likely do not rep-
resent the complete range for any species be-
cause too few specimens have been examined.
Counts from specimens with obvious deformities
or any recognizable abnormality or aberration
are not included. When more than one separate
dorsal or anal fin is present, and composed of
soft rays only (e.g., Gadidae and Moridae), the
count for the anterior fin is followed by a comma
and the count for the posterior fin. Dashes are
used to separate counts, or to replace counts to
indicate that we were unable to make an accurate
count from the radiograph.

In the dorsal fin in Macrozoarces americanus
(Zoarcidae), two groups of soft rays are sep-
arated by spines. Finlets in Carangidae, Gem-
pylidae, Scomberesocidae, and Scombridae are
separated from fin-ray counts by a plus (+)
sign. A plus sign is also used to show a divided
anal fin in Sternoptichidae.

Cyclopterus lumpus and Enchelyopus cimbri-
us normally occur north of the study area, but
their meristics were available and are included
in this paper for comparative purposes, Some
species which are anadromous have been in-
cluded, e.g., Alosa sapidissima, even though the
adults have been taken only in fresh or brackish
waters. Other species, e.g., Agonostomus mon-
ticola, are reported in the literature as occurring
in fresh water only but are included here because
at times they have been found in the ocean
(Anderson, 1957).

Definitions

In the following definitions we have tried to
provide a general scheme for distinguishing the
meristic characters of 642 different species al-
though all specimens of all 642 species do not
agree with our guidelines.

Total vertebrae: All vertebrae, includes the anterior-
most centrum, and the urostyle which we count as the
terminal centrum.
Precaudal vertebrae:
or hemal spines.

Vertebrae with no hemal arches
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Caudal vertebrae: Vertebrae with hemal spines;
typically the first hemal spine is associated with one
or more anterior proximal radial elements of the anal
fin. Our definition of precaudal and caudal vertebrae
will not work for all species because in certain groups,
e.g., Clupeidae, transitional centra may be present.
If transitional centra are known to occur, the total
number of vertebrae is a more meaningful character
than a precaudal and caudal vertebral separation.
Spines: All true spines are median unpaired struc-
tures, without segmentation; they are usually stout
and rigid with sharp tips and are never branched.
Rays (Soft rays): Are usually, though not always,
branched and flexible, and are paired and segmented.
Dorsal and anal fin-ray counts include all rays ob-
served. If the terminal ray is bifid and articulated
with a single pterygiophore, it is counted as one ray.
Dorsal or anal fin spines are tabulated as a group;
a spine in the second fin (if a spine is present) is
counted with the spines of the anterior fin.

We distinguished caudal primary (principal)
soft rays as those which articulate with the hy-
pural bones. Typically the primary rays include
all of the branched rays plus one dorsal and one
ventral unbranched ray. In some species the
primary caudal rays may all be branched. Some
species have primary rays only. Primary rays
often overlap onto the epural bones or hemal
spine of the penultimate vertebra, and our per-
sonal judgment, based upon our interpretation
of the literature, was used to determine if the
ray was primary or secondary (procurrent).
In a few species no distinction between primary
and secondary rays could be made from the ra-
diograph, and the total number of caudal soft-
rays is listed.
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TABLE 1.—Meristic characters of some marine fishes of the western North Atlantic Ocean.

VERTEBRAE DORSAL FIN |ANAL FIN CAUDAL FIN
FAMILY Size Speci-
range | mens Bpines Tagye Spines Rays Total Torsal Torsal | Ventri Ventri
Oenus, species 8L Xan-
ined
Y No. = Nusber - - = =
ACANTHURIDAE
Atsnthurus bahisnus ug 1 22 13 9 27 3 22 28 6 8 8 [
can chirurgu 27-110 5 22 g pe] 9 23=2h 3 21-23 26 H 8 8 H
can ‘Coeruleus 26- 61 4 22 9 3 9 26-28 3 % 2627 H 8 [ (=3
77 u6 5
Albula nemoptera 310 1 3 [ 22 0 9 3! 9 bl 9 7
Wbuls &n 130-170 3 69 L2 27 [ 1819 0 8- 9 3 8 10 9 6
ALEPISAURIDAE
Alepisaurus ferox 105-1L5 2 50-51 - - ] - 0 - 35-38 - - - -
ANOPLOGASTEDIDAE
Anoplogaster cornuta 55 82 2 25-27 12 13215 o 1618 0 9 - [ - 9 61
ANTENNARTIDAE
Antennariug multiocellatus n- 60 2 18 13 8 3 1 0 6 7 9 [ L 5 o
Antennarius ocellatus 57 1 19 10 9 3 px) [3 8 9 [ I 5 [
internariuz yadiosus 66= 98 b 19 10 9 k] k) 0 8 9 [ L 5 [
Antennaris sangulneus 33 1 13 10 9 3 3 [} K 9 0 U S [}
Histrio Matrio 70~ Bl I 18 0 8 3 12 4 7 9 0 L H [
ochiron tensbrosus 66 1 18 10 3 i 12 0 7 9 ° i 5 o
ox scaber 57- 86 3 18 10 8 3 12 0 1 9 [ 4 5 [
AROENTINIDAE
Glossanodon eus 62- 82 b L5 23 22 0 10-11 [ 0 38-40 911 © 9 910
Hlcrostoma niveostons w1 w7 a 1 0 2 ° ] i n 0 H 10
ARTIDAE
Arfue felis 94-145 b 5052 22 28-30 2 7 [ 18-19  53.55 19-20 7 & 15-20
Sagre marinus 152164 2 5354 2 .32 2 1 o 2628 58.59 22223 7 8 2
ASTRONFSTHIDAE
Astroneathes pimilia he- 85 i 53-58 37 16218 [ 13-12 0 1920 32.35 8- 9 9 $- 1
ATELEOPIDAE
1iimata antildarum 220-325 k 127-129 29.31 97-100 [ 9 0 82-89 - - - - -
ATHRRINIDAE
Allanetta harringtonenais 58 64 L ha<ly 22.23 2 7-8 10 1 n 33-36 8- ¢ 9 8 8-10
Tag martinica i~ 92 3 u3 19 2 s 7-8 1 1819 32-35 1- 8 9 8 8.10
onidie 30- 37 I NS 18 23-2) s 68 1 17-18 - - 9 8 -
wentata 28- 57 4 39-41 16-17 23.20 5 7-8 1 2125 3538 9-11 9 8 910
AULOFIDAE
Aulopus nanas 133-155 2 L8 33 b4 [ 13 0 112 3435 89 10 9 7
AULOSTOMIDAE
Aulomtcmnus maculatusg 90-225 2 57 2 36 110 28 ] 29 20 3 1 7 3
BALISTIDA®
Alutera heudelotd 89174 3 20 7 k] 2 36-39 o Lo<y2 12 [ [3 6 0
utera Bofioceros 121 1 23 7 1% 2 i} 0 so 12 0 6 6 [
95-265 4 23 7 16 2 334385 0 35-37 12 o 6 6 o
52.118 k 21 7 U 2 bisds7 0 Li7-b9 12 [ 6 6 0
155-17h 3 18 T u 3 27-28 o 24=25 12 o ] & o
105-180 3 18 7 un 3 29-30 [ 27428 12 [ 6 ] 0
S1. 92 L 19 7 12 2 30-36 [ 30-32 12 0 6 & 0
L9- 85 b 18 7 n 3 2N [ 21-22 12 [ 6 6 o
59- 50 L 18 7 1 3 26-28 o 2325 12 o 6 6 0
66- 68 b 19/ 6 3 2 30-32 [ 31-32 12 0 6 6 0
722123 6 19 7 2 2 32-34 [ 32-34 12 ] 6 [ o
77-111 9 19 7 12 2 21-30 0 27231 12 0 6 6 0
Lo- 65 i 18 7 n 2 29 o 2L-25 12 [ 6 6 0
109-225 b a 10 22 1 12 1 3% 3335 8- 9 9 8 89
105-113 4 Lg-51 225 25-26 0 12.13 [ 8.0 2729 us 10 9 45
115-158 3 32 10 22 3 24-25 [ 2122 18 2 7 7 2
111-184 2 kN n 23 3 26 [ 22 18 2 7 7 2
121160 3 3435 n 232k 3 27 o 22.23 18 2 7 7 2
82-147 s Lh-bs 12 32-33 2 3637 o 3334 i1 2 [ 7 0
35- 59 2 2 8 18 2 18 [ 1617 16 2 6 7 b
70-350 L 93-95 6062 3 [/ 2325 4 26 2528 5-17 1 8 5-6
171-295 Iy n Lhbs 26-27 0 13 [3 17-19 2225 25 7 8 5
175188 L 7374 47-48 2526 0 15-16 0 1819 2L L 5 7 8 5
186287 b 58-59 3-27 21-22 [ 13-l 0 L-l5 2526 5 7 8 5- 6
cus 120,193 L 9 £0-£2 2931 0 2324 [ 0-21 2829 &1 7 8 1
ogawrus crocodilug 108-235 Is 62 SL-55 27.28 0 21-22 o 20-21 28-30 6 7 7 8 7-8
BIRYCIDAY
Beryx decadactylus 180 1 2 10 n ks bN L 29 28 10 9 3
BLENNIIDAE
Chasmodes bos 52- 70 u 3-35 1o 2U-25 n 18419 2 189 19 3 7 6 3
Thasmoden Te 0. 60 N 3334 10 232l u 17-16 2 17418 17419 2.3 1 6 23
Yetamacrodus nﬂnm Lo~ 62 b u 23 px} U-15 2 16 26-27 1 1 6 67
o uy o 33. U3 b 32-33 10 2223 12 W15 2 1617 2123 45 7 6 b5
%ﬁ‘-ﬁr—' 8 I 32434 10 222L 12 15 2 1637 232 [ q 6 g
soblennius Ton! 8 1 33 10 23 12 15 2 17 23 5 1 6 5
ol us atiantlcus 59- 65 5 £ 10 23 2 20 2 2 27-29 7-8 7 [ 7-8
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TABLE 1.—Meristic characters of some marine fishes of the western North Atlantic Ocean.—Continued.

VERTEBRATE DORSAL FIN ANAL FIN CAUDAL FIN
FAMILY Size Specl-
range | mena Total Precaudal Taudal Spines Rays Bpines Tays ota. sal | Ventral | Ventral
Gerus, species 8L | exan- secondary | prisary | primary [secondary
ned rays rays Tays rays
= Wo. ecev-mr-r-- - -------c-ro---4 NWber- - - - - =~ -------eei-------ce-icce-reeeer-o-o.
BOTHIDAE
setta antillarum 11200 4 6 10 6 o 6269 [} 5154 18 1 9 8 o
% Wiﬁ o 107-153 u 3435 10 24=25 o 65 [ Lg-51 18 by 9 8 [
.
1264154 L 10 [ 72-15 o Sum56 18 2 9 8 [
110-220 L 36 1o 26 0 7679 [ 3 18 1 3 8 0
94~218 4 3 10 25 [ 62-71 0 51-55 18 1 9 8 0
€9-195 i 37 u 26 0 68-73 ] S4=57 18 1 9 8 0
54232 1 0 10 0 9198 [ 72-75 17 0 9 8 0
132217 3 39-L0 10 29-30 0 91.98 [ 72-76 17 0 9 [ o
0-134 b 35-37 10 25-27 o 79-85 IS 24l 17 o 9 8 0
133 1 16 39 [ 15 [ 8 17 o 9 8 [
1 10 25 0 8 [ 67 17 [ 9 8 [}
101-110 L 10 26-27 0 768 [ £3-67 1 [ 9 8 o
6871 4 910 2526 ° 79-82 [} 63-65 17 ° 9 8 [
80-98 4 10 27 0 91-94 [ T-73 17 0 9 8 [
7 3 10 2 0 i3 [ 59 17 [ 9 8 0
100-247 n 10 20425 [ 79-8 o 62.83 17 [ 9 8 o
87-129 5 10 2425 0 7580 o 57-61 17 [ 9 8 0
162169 L 10 2621 0 6587 [ 6568 17 0 9 8 [}
152177 i 10 26-27 0 6248 [ 62465 17 [ 9 8 [
69-82 I 0 2728 [ 7h-80 0 -6l 17 0 9 8 0
109-120 L 10 2526 [ 79-82 0 6386 17 0 9 8 0
83-100 u 10 2i;-25 o 76-79 0 5661 17 0 9 8 0
95 4 10 2425 0 77-79 0 5763 17 [ 9 8 0
112-186 L 10 27-28 [ 636l [ 48-51 17-18 0.1 9 8 2}
156-211 I 30-31 [ 76-82 [ 61-67 18-19 1 9 & 0-1
110-229 L 10-11 35.36 [ 105-108 4 6088 A [ 9 8 [
80-118 2 n L-h2 0 117-121 [ 98-103 1 ° 9 8 0
78~90 5 10 33-34 [ 91-93 0 72-74 17 [ 9 8 0
91-130 b 10-11 36 0 93-104 o 76-83 17 0 9 8 0
205-221 L 10 27 0 75-80 [ 58-61 18 1 9 8 0
137-173 y u 30-31 0 87-50 [} 6670 18 1 9 8 o
95-213 4 10 27 o 82-90 [} £i-T1 18 1 9 8 0
161195 3 10 28 [ 7685 0 -6l 18 1 9 8 0
11-120 k4 1n 23-25 0 &4-T1 [ 50-5L 17 0 9 8 o
92-11% L 10 2425 0 Th~81 [} 60-63 17 0 9 8 [
97-154 L 10 225 [ 85-87 o 67-70 17 [4 9 8 0
157228 L 10 25-26 0 85-91 [ 6772 17 0 9 & 0
BL-156 23 10-11 31-33 0 95-102 o 75-81 17 o 9 8 0
72-207 16 10-11 31-33 0 98-104 o flig-?g 1; [ 9 8 0
chopaetta orblsulcus 97-117 2 10 30 [ 91-92 [ - 1 [ 9 8 [
chopsetta yentralls T5u2h3 18 10 30-31 0 89-95 [s] 69-75 17 [ 9 8 [
ERANCHIOSTENIDAE
¥alacanthus plumierd 222 1 2% 10 U 6 53 1 51 39 12 8 7 12
ERFOMACEROTIDAE
Bregmaceros atlanticus L2-48 b L7-ly 13 34-36 <] Lhi=lié [ L7 .32 - - - -
CALLIONYMIDAE 8 7
Callionymis agassisd l02-132 L 2 1 U b o H H
F‘—e%-r:‘.cm Senthops (] 1 23 8 15 3 piN 0 13 16 3 & 3 1
Traconetts or. 3( 70-103 3 23 15 3 un (<) &) 1% 6 6 1
CAPROIDAE
Antigonia capros Li-87 k 22 10 12 8 3335 3 30-32 19 N ) 6 3
Intigonla %au. 85-115 L 22 10 12 9 28-29 3 2627 18-19 34 [ [ 3
CARANGIDAX
Alectis crinitus 7191 b 2l 10 b1 7-8 19 3 35.36 9-10 9 8 9
Taranx bartho loma 113-140 s 2l 10 1 9 25-27 3 233 89 9 8 ]
Caranx crysos 191212 L 25 10 15 9 23 3 33-34 8-9 g 8 8
Taranx, EIr 99104 L 2k 10 P 9 19-20 3 3 9 7 8 &
Carans Tatoe 51-160 L 2 10 i 9 20-21 3 33-34 8-9 9 8 8
Taranx ruber 82-137 4 2l 10 U 9 27-28 3 32-35 89 g 8 7-9
ThYoroscombruz surus 884125 L 2 10 n 9 26-27 3 32.35 8-9 9 8 7-9
Decapterus macs nmﬁﬁ—. [us 180-195 N 2y 10 U 9 32-3341 3 35.36 9 8 9-10
Tocartores purctatue. 125535 4 25 10 15 9 31-3341 3 35 H 8 9
ﬁ‘- atis bipinnula 60-90 L 2 10 h 7 252641 H 3439 721 9 8 10-11
caranx chus [STN 2 26 10 16 9 28-29 3 3b-35 9 9 8 8-9
Vaucrates duc u 2155 1 gz ig ﬁ P ; ;g g 32 9 8 10
Oligoplites saurus 0.162 3 - 32.3! 9-10 9 8 68
S'f rLcnm_mM 8 17-166 L 2l 10 U 9 2426 3 31.3) 7-8 9 8 7.8
Eelene vomer Su-1k2 u 2l 10 n 9 21-22 3 3233 8.9 3 8 7
Ber{ofa dumerily 147-205 i 2L 10 U 8 28-32 3 1 9-13 9 8 11
Zeriola rivo 147-235 6 2 10 u 8 29-31 3 3642 1133 9 8 8-12
Seriola yonata 187-215 i 2l 1 13 9 38-31 3 3o 812 H 8 911
Frachinotus carolinus 125-182 b 24 10 u 7 225 3 32-33 9 8 7-8
mc m ct¥a\nenail 327 1 2l 10 W ¢ 26 3 2 8 9 8 7
catus 3968 IN 2h bIN 1 19-20 3 30-31 1 9 8 7
IC a 1760 N 2y 10 i 7 19 3 31-32 7.8 9 8 7
‘achurus 120-150 k 2 0 u 9 29-31 3 3537 9-10 9 8 9-10
Tomer st .m‘!n_i_g nis 117160 L 2k 10 U 9 21-22 3 32-3L 8.9 9 8 7-8
CARAPIDA!
arapus bersudensis 126165 3 118-122 16 102-106 [ - 0 - ° ° ° ° 0
CERTRISCIDA®
Macrorhamphosus scolopax £8-115 4 24 8 15 7 10-11 o 18-2¢ 27-28 9-10 4 5 910
CENTROPONIDAE
Centr: o ensiferus 122-260 3 2 10 U 3 9-10 3 6 36-38 20-11 9 8 9410
Tentropomis unidecimalis 56-163 H 2l 10 EHY g 3 6 31-Lo 11-12 9 8 9-11
CHAETODONTIDAE
Chaetodon 2 56-90 4 2 10 n 12-1h 17-19 3 2y-2! .
Thastodon Elniuu-utua L9=67 3 2l 10 1 12413 18-20 3 e 2§ b g g 2 3 "3‘
Thaetodon ocellatus 99-130 L 2k 10 U 1213 1820 3 23 3 g 8 3
on, pedentarius 82.59 4 2k 10 1w 13- 21-23 3 25 3 H 8 3
Thaelodon afrlatun 2692 L 2k b 12 20-21 3 232k 34 9 8 3
Folscanihus Germdemsis 981440 n k1 10 1 bi) 18-19 3 25 Y 9 8 i
Folacanthug € s 62.163 3 2l 10 U U 20 3 25 n g 8 4
HoTacantims triesior 11373 b EN 10 U 13-14 17-19 3 25 ¥ H H 4
Pomacanthus arcvatus 77-128 L 2 u 10 28-29 3 225 N 9 8 3-h
Fova, cm{ﬁ aureis 236-250 2 24 10 1 9 30-31 3 23-25 3.l 9 8 344
Fropmathodes aculeatus 1 24 10 n B 19 3 24 b 9 8 3
CHAULIODONTIDAE
Chauliodus sloanei 145-1885 Y S0-52 - - [} 56 o 11-12 - 1 10 9 -

304



TABLE

1.—Meristic characters of some marine fishes of the western North Atlantic Ocean.—Continued.

VERTEBRAE DORSAL FIWN ANAL FIN CAUDAL FIN
FAKILY Size | Speci-
range | mems Total ecan ut Spines Tays Spines Rays otal Borsal Torasl | Ventral | Ventral
Genue, species 8L xan- [secendary | prixary | primary jsecondary
1ned rays rays rays rays
o Mo,  --------crcrrmere- e Wber - - ~=--= m---s---ec--sme-mrreemmomom o
CHAUNACIDAE:
Chaunax pictus 61-123 4 19-20 12 7-8 1 n-2 ° 1 9 o b s o
CHEILODIPTERIDAY.
?ﬁﬂ aurolineatus 40 1 2l 10 L 7 9 2 8 29 6 9 8 6
ogon binotstis 30-60 3 2l 10 W 8 8-9 2 7-8 31.32 7-8 9 8 7
ThotaiToterus ‘affints 39- 3 2 10 15 7 9 2 7-9 3234 1 9 8 S-7
onus oceldentalls 203-136 I 25 10 15 8 10 2 9 38.39 10-12 9 8 10-11
pigonus pandlonis 99-112 U 25 10 15 8 9-10 2 9 35.31 9-11 9 8 7-10
~opyx Conklin: Wb 3 2L 10 w 8 9 1-2 [ 27-31 5-7 g 8 57
e plgmentaria L 1 % 10 un 7 9 2 8 7 9 8 6
Fhaeopt, seudomaculatus 78-87 L 2y 10 W 8 2 2 8 30-32 7-8 9 8 6.7
ooty Guadrisquanatus 2 1 2k 10 U 8 9 2 8 n 1 9 8 7
inagrops bella 118-160 N 25 10 15 10 9 2 T 3536 U I3 8 8-9
$ymagrops Fa omicrolepls 3-89 b 25 10 15 0 10 2 9 L1y2 12-13 9 8 12-13
agrops gpinosa 80115 i E 10 b 10 8-9 2 7 35 9 9 8 9
CHLOROPHTHALMIDAE
Chlorophthalmua sgassizi 107-127 7 L6-48 18 28-30 [ 10-12 [ 8 436 3-1h 10 9 11-13
Pareradls trotulets 135-240 4 39 7 22 0 10 0 8-9 Lo-u2 11-13 10 9 1113
CLINIDAE
Labrisomus 30-57 3 35 n 2 15 1o-11 2 1819 29 8 7 [ 8
Tabrisomus nuchipinnis 90-110 i kN u 23 18 12 2 18-19 2830 89 7 6 7-8
Starksia y. x—T—Lmuu PRI 2 n 10 21 19 1 z 115 - - - - -
CLUPEIDAE
Aloss seativalis 137.215 6 u7-51 Ww-16 3335 [ 17-18 [ 16-20 32234 7-8 10 9 67
038 mediocria 118 1 S 17 37 [ 1 [ 22 35 9 10 9 7
Klota papidiseima 103-121 s 5657 18-19 37-38 0 16-19 0 1920 33-3L 7-8 10 9 7
Erevoortia ginter 190 1 ks 30 [ 20 o 21 36 9 10 9 ]
Brevoortia 532—. Torus 24-170 s L4506 16 29.30 0 20-21 [ 21-23 34-36 8.9 10 9 7-8
Frevoortla i 7282 5 LS-u6 1h-15 30.31 [ 19-20 [ 212l 3335 8 10 9 6-8
Frevoortia Tyrannus 140-233 3 L8 1819 29-30 0 20-22 0 212l 3235 19 10 9 61
28 har en, 190-247 b 5557 2325 32-33 0 17219 [ 17-18 EXRIS 10-13 20 9 8-9
Srotad CapeiTamm 137-215 L L8-50 1n-13 35-39 [+ 13-15 o 336 337 9-11 10 9 1
Dorosoma ﬂ_menu 3762 7 -4y 1-13 30-32 0 -6 0 22.2l, 3L-35 9 10 9 67
Firunens oailon 107125 1 148-50 157 32-34 0 18-21 0 11-12 31.32 6-7 10 9 [
%rm pensacclae 6LoTT ks Lo-hz 12-1k 2729 0 16-18 0 1718 3335 8-9 10 9 6-7
enkinsia g_roTlmh 2147 8 3842 19-21 19-21 0 10-12 0 13-15 23.2) 34 9 8 3
p?rmra enena oelTran $7-192 9 U549 12-13 32.36 [ 20-22 0 20-2F -3 9 10 9 6.7
eTis anthovis 23-29 3 U547 16 29-31 o 16-19 [ 16-17 8 10 9 7
CURYPHAENIDAE " y . \ N
Coryphaens equiselis 77-100 u 33 19 [ 15l [ 24-27 041 1n.12 9
C‘Eﬁorm ona ﬁ_ggum' ] 91-130 L 3 13-14 1718 0 5860 0 2728 3943 113 9 8 10-1)
CORYPRAFNOTDIDAE
Coelorhynchue carminatus 170.205 2 7578 12 6366 [ - 0 - - - - - -
Neﬁ!.’%-lﬁm 380 1 - U - 2 10 0 10 - - - - -
CYCLOPTFRIDAE
Cyclopterus lumpus 387 1 29 1n 18 6 10 0 n 1 3 5 5 2
CYNOOLOSSTDAE
Symphurus civitatus 108132 b4 L7-Lg 9 3840 0 90-91 0 1375 12 [ 6 [ )
B irus Tionetamus 128-181 b 4849 9 390 o 90-92 [ =16 10-11 [ H 56 [
Tymphurus marginatus 100-112 L 52-53 9 3l [ 95-98 0 81-84 12 o 6 (3 [
Tos Sy 4550 2 L3 9 0 7576 [ 20-11 0 H 5u6 0
irus 3 91.106 L u7-48 9 3839 [ 8lL.87 0 6Bu72 12 [ L) [ [}
TS E. usa 121135 N 4648 9 37239 0 86-89 0 70-72 10 0 g H 0
urus ET‘KT‘E ales 1u7-194 L 5042 9 4143 0 91,-98 0 78-83 1112 [ é 56 [
urue pusilius 91.118 3 53-5k 9 Lyl (] 95459 0 83-85 12 [ [} [ [
Yrphurie urcapilua 96 1 L 9 35 [ 85 o 69 u 0 H 6 )
CYPRINODONTIDAE
Cyprinodon variegatus 3b-5L L 26-27 12 u-18 0 12-13 ] -12 28-29 - - -
ﬁorld{cﬁt carpio 48 1 23 9 U [ o 9 3 -
us grandis 65-111 b 33-35 15-16 18-20 0 1n-12 0 u 3842 -
FntoTis heterorlitus 62-72 I 3343k w 19-20 o 1i-12 [ PLETY 3640 -
fulus Tuclae 17-32 lo 31-33 12-13 18-20 ] 8-9 [ 10-11 3334 -
Kindulus rila 30-85 y Aie3S iy 19-20 0 13- [ 10-12 3740 - -
dulua 5 ] uh-81 s 35-36 15 20-21 0 12-13 o 1122 36-40 - - - -
DACTYLOPTERIDAE
Dactylopterus yolitans 110162 L 22 8 piN - 8 [ [ 18 3 s 5 2
DIOLONTIDAR co1s < 1620 2 gort ’ L P o
Chiiomycterus nchoepfs 1. - - [ 10 [ -1
Biodon fﬁi-cm 7] 97-125 L - - - [ 12-14 [ 12-18 9 3 b H 0
Blodon hystrix 37-168 3 - - - o 15 o 16 9 b B °
DIRETHIDAE
Diretmus argenteus B2-95 L 29-30 13 1617 0 2526 [ 20-21 29 s 10 9 S
ECHENEIDAE
Fchenels naucrates 210-268 3 30 n 16 [ W37 [ 32-35 370 10-11 9 8 10-12
Echeneln neucratoldes 103-137 2 0 W 16 0 37 [ 23 4o n 9 8 10
elricl tus 50-81 2 3b-39 18 20-21 o 35 [ 33 39 1 9 8 1
emora Femora 158 6 27 12 % o .26 ° 22-2h 393 1-13 9 8 a3
ELFOTRIDAE
Dormitator mseulatus 76-77 2 27 2 15 8 8 1 10 32-33 9 8 1 B9
FLOPIDAR:
Flops saurus 180233 i 78-80 5556 2 [ 26-28 [ 1819 36-31 9411 10 9 7-8
Foracns stianticus . 3 55-56 33-34 22 o 16 0 24-25 32-33 7 10 2 67
FYMELICHTHYIDAE
Tonelichthyops atlanticus ki 1 26 n 5 n un 3 9 ko 12 9 8 1n
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TABLE 1.—Meristic characters of some marine fishes of the western North Atlantic Ocean.—Continued.

VERTEBRAE DORSAL FIN ANAL FIN CAUDAL FIN
FAMILY S1ze | Speci-
rangs | mens Y Frecandal Taudal Ypines Yays Spines “¥otal | Doreal Doraal | Ventral| Ventral
Genus, species sL exan- secondary | primary primary | secondary
ined rays rays rays rays
=) E. -------------------------- Rumber = - = o - = e e e s m e - c - - - C e m e s e e r e me . mm e -
FHORAVLIDAE
Anchoa cubana 48-67 3 Lol 2124 1921 0 -] [ 22 32-34 7 10 9 6-8
Anchoa hepsetus 6575 Yy 2.3 21-22 20-21 0 0 20-22 333 7-9 10 9 7-8
Anchoa z 51-82 3 Ih ) 21-22 20-21 0 1415 o 21-22 32.35 7-8 10 9 6-8
Anchoa nitc! 57-67 b Lol 19 21-22 0 L1 (4 26-27 35-36 9 10 9 78
Anchos spinifer 117-133 " L243 17 25-26 0 16-16 [ 38-39 37-39 10-11 10 9 8.9
color 1 3 22 2 0 15 0 21 30 6 10 s 5
Anchoviella Tepidentostole 63-70 L Lo 19 a [ pISTS 0 22-2 31-36 6.9 10 9 6.8
Anchoviella .':zr%-_ﬁ—ac ta 28-35 4 B34l - - o w 0 - - - 10 9 -
Tetengraulis sdentulus n7 1 n 20 21 o 1% [ 25 35 8 w0 9 8
engravils grossidens U015 2 u3 20 23 [} 13 0 27 35 8 10 9 8
EPRIPPIDAT
Chaetodipterus faber 48103 i 2 0 L 9 223 3 178 27-29 5-6 9 8 56
TIOCOFTIDAE
Cypaslurus comatus 11-182 4 L2 26-27 15-16 [ 12 0 79  26-28 5-6 7 8 627
Eypselurus terug L9100 b Ll 30-31 n [ 1213 0 9-10 27-29 56 1 8 7-8
zelurus exailiens 452 2 LLh5 30 W15 3 15 [ 10 27-28 56 7 8 7
Typaeli ur 58 3 Ls-bé 29-31 U-16 0 13- [ 10 29-33 6-9 1 8 89
. heterurut 197-228 i [ 3 1516 o 13-1 [ 910 2629 56 7 8 6-B
150 1 7 6 26 o 22 0 23 23 i 7 8 4
157-177 3 Libs 26-27 18 [} pie [¢] 1 26-28 5-6 1 8 67
u eni 57-70 L 5456 38-39 1617 [ 13- 0 1413 227 56 7 [ b
E Ernﬁ!mlh 50 4 52.53 35-37 16-18 [ 13-15 0 12-13 2he25 H 7 8 U5
chthys affinis 121210 3 547 29 16-18 ° 10-11 [ 12412 30 6 7 8 9
Tundlcl Tondeleti 212 1 LS 29 16 o 12 [ 12 28 6 7 8 7
g unifasclatus 1374173 4 5152 33-34 1718 0 1415 [ 16 23-2) L5 7 8 b
s mieropierus 134 b $o 1819 31-32 [ 115 o 15-16 23 n 7 8 4
Parexocoetus brlc#m:- 97-115 L 39 23 16 Q 12 [3 13-1 23 L 7 [ 4
o £ ona 30-73 4 43-45 21.29 15-16 0 9-12 0 89 26-21 =5 1 8 7
FISTULARIDAE
Fistularia petimba 2,0-1420 3 8283 - - 0 16 - 15 - - - - 6
Hetularla aTie 245470 2 885 - - [ 15 [} pIT 2 [ 7 7 6
OADIDAP.
s cimbrius 137.230 i 51.52 16 35-36 [ 4548 0 37 30-3Y - - - -
)Tl.%l'me ograrsns asglefimus 2 53.55 20-21 33-34 0 15,22,22.2h 0 o,26,22.23 5758 - - -
RT“r—nzzr GeoTug aluides — 165-185 4 51-52 28 2627 0 12,13,36-37 0 37-38 392 - - -
Ferluccius bilinearis 245300 I Sk 27-28 2627 0 12,13,3941 0 3841 3436 - - -
Thycls ches 195-265 u b3-by 15 323l o 10,5560 0 L85k 26-31 - - - -
Urophycls chusa 80205 L 48 15 3 0 9-10,53-58 [ L5-54 30 - - - -
% cirratus 317.337 3 51 16 35 0 10,62-64 0 S4=55 R - - - -
8 ear. 1 L6 15 3 0 10,59 0 52 ke - - - -
Uroheets Feites 82-177 4 uS-u6 13-1k 31-33 0 8.9,47-51 0 4550  30-32 - - - -
Trophycis Tenlus - L 56=57 U2 o 6,57-59 0 5357 - - - - -
GFPMPYLIDAE
[o] us serpens 210 1 s3 3 19 32 1248 3 - 29 L 9 8 8§
l%ﬂ ﬁ i f1avobrunneun 3 1 32 17 1B 9 19¢5 3 12+l Eid 10 9 8 10
o0 entalls 115167 k 32 16 16 17 18 3 18 35-37 9-10 g 8 9-10
Wesiarchus nags 215-2l5 3 36 22 1L 22-23 22-23 3 18-19  33-34 7-8 g 8 9
Kivettus pretiosus 270-310 3 » 16 16 13-15 18-1942 2 17-28+2 37 9-10 9 8 8-10
GERRTIDAE
tarus oldethostosms 160-263 2 24 10 U 9 10 3 8 38 1 9 8 10
eTus rhoEoeus 80-105 L 2 10 n 9 10 2 9 37-38 10-11 9 8 10
%ue ontamis ergenteus 123-145 4 o 10 s 9 10 3 7 37-38 10-11 9 8 10
Biclnostoms guik 107-143 k 2 10 un 9 10 3 7 37138 10-11 9 8 10
TucInostoms 128 b A 10 u 9 10 H 8 36 10 9 8 9
Yerres cinereus 180 1 2l 10 1 9 10 3 7 33 8 9 8 8
QOBIESOCIDAE
Gobiesax strumogua 36-hy L 25-26 1l 1n-12 o n o 10 - - - - -
GOBIIDAR
Gobionellus boleosoma 35 1 26 10 16 6 n o 12 32 9 8 ki 8
onallus shufeide] 51 1 26 10 1% 6 2 0 13 30 8 § 7 7
Boblosoma boscl 2950 4 27 n 16 7 12-13 0 u 30-32 8-9 8 1 8-7
Bblosoma @mg 28 1 27 u 6 7 12 0 n 32 9 8 7 8
osoma robus 25-31 4 27 1 16 7 n-12 0 0-12 3132 8-3 8 7 -3
Wcrogoblus gulosus 1S b 27 n 18 7-8 16-17 o 17-18 o 8 8 1 1
GONGSTOMATIDAR
Ay s atlanticus 60-T3 b4 4647 16 30-31 [ 10-11 o - - - 10 9 -
pedalicta 51~70 2 37-38 17 20-21 o 19 o 29 - - 10 9 -
Tonostona ol u shs ok >3 4 e 0 10 0 29 841 2 o 5 °
7] atun 135-2 - - 3 10-12 10 9 a10
Hanrotiouy paetlesl L 233 12 021 0 - 0 - . p . : -
Tolynetne co ola 122.165 L Ls 18 27 ] 1n-i2 o 26-34 - - 10 9 -
F{h ophos 1724183 2 59 19 o 0 10-11 o 57 - - - - -
GRANMICOLEPIDAE
Oraxmicoleis brachiusculus 78-90 L 36-37 10 26-27 6 27-29 2 27-29 17 1 7 8 1
r‘mrgmﬁs‘mm 70-75 k4 37-38 10 7-28 s 29 2 28-29 17 1 7 8 1
GRAMMISTIDAR
61-70 L 25 10 15 2 25-26 [ 15-16 2426 45 9 8 3
§2-152 N 2l 10 L 2 2i3=25 [ 15416 25.26 ka5 9 8 b
50175 L 2 10 n 3 24-25 [} 17 2425 3l 9 8 L
103-124 4 27 n 16 12-13 13- b 1n 26-29 5 10 9 45
1i2-200 4 27 u 16 1 % 4 10 30 6 10 9 H
7%-108 L 27 1 16 11 1n-12 L 7-8 30 6 10 g H
105 3 27 u 16 1 n L 7 30 6 10 9 5
48-153 2 27 n 16 1n -15 & 9-10  29-30 6 10 9 45
Folocentrus "-Eﬁu-m 6165 I 27 n 1% n 13 L 9 3031 6 10 9 56
stls Jac 68-115 n 26 n 18 1 13-15 L 12-13  27.28 5 10 9 e
eT1¢] tra] u-u W-105 L 26 11 15 2 12.13 L 28 5 10 9 b
1snommmu
etropturus albidus 62-80 4 23-24 12 11412 U347 6.7 16-18 68 35-38 10 9 8 8-11
mmsxnu
honul mehor 3u=50 4 26 10 16 10-11 13-14 3 13 E 9 9 8 8
l Fosu 3353 b 26 10 16 1 12 3 1 33 8 9 8 8
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TABLE 1.—Meristic characters of some marine fishes of the western North Atlantic Ocean.—Continued.

VERTEBRAE DORSAL FIN ANAL FIN CTAUDAL FIN
FAMILY sise | Speci-
Tange mens Total Precavdal Taudal Ipines Yaye ipines Totad’ Ventral | ventral
Genus, species sL «an- uemdu'y prmry primary (secondary
: ined raye Tays rays
=™ M. se-oseroeoo-siiosooTorooas Wamber c - ----c-o-cocci---cv B e
LABRIDAL . .
Bodlanug Egchon 187-15 3 2 n by 2 10 3 1-22 32-33 9-10 7 1 3
ti 38 1 28 n 17 12 10 3 12 n 12 7 1 n
Bettion piiTerTy 115152 b 28 u 17 1 10 3 10 3u35 10-11 7 7 lond
FaTicnoeres gt%hihl 120-137 2 25 10 15 9 n 3 12 26 6 7 ? [
u- Tchoeres bivittatus 123200 N 25 10 15 9 1 3 12 26-27 61 7 T 6
<] o-m m 57-83 2 2% 10 15 9 un 3 1u 2627 6-7 7 7 6
atus 307 1 2% 10 15 9 pey 3 12 26 6 7 7 6
Yard, {eronutu- mﬁniumlh 98 1 25 9 16 9 u 3 12 26 6 7 7 3
Yenlpteronotus novacula 118-362 L 25 9 16 8-9 12-13 L 12 21-23 =5 7 7 4
Sachactatme pasimme n2-122 i E) 13 17 w 3 0-1 26-28 61 7 1 6.7
TEI_LM ofa onitia 363 1 3 7 18 17 1 3 [ 28 7 8 7 6
ansoma Dilasciatun 87 1 25 10 15 8 13 3 u 25 6 7 7 1
ThaYassoma nitidum L1-55 5 25 10 15 8 12-13 3 10-11 .26 56 7 7 546
LOBOTIDAE
Lobotes surinamensis 19-h0 ) 2 1n 3 12 15-16 3 1 2328 35 9 8 3
LOPHIIDAE
Lophius americanus 86498 2 2526 1 1112 - - o 9-10 - - - - -
LUTIANIDAE
Apsilua dentatus 202 1 2 10 U 10 I3 3 8 12 9 8
Ftells oculatus 95-160 3 2h 10 U 10 n 3 8 39l 12-13 9 8§ 10-n
165-197 i 2, 10 un 0 u 3 9 3536 9-10 9 8 8.9
32-99 1 2 10 b 10 b 3 8 Nn-33 7-8 9 8 7-8
Sh-172 7 2y 10 U 10 b1 3 9 28-31 9-10 9 8 8=10
92-147 b 2l 10 by 10 i 3 78 3631 10 9 8 9-10
1124150 4 2l 10 U 0 U 3 8 3133 8 9 8 6.8
61-170 b 2l 10 U 10 U 3 8 333 8-9 9 8 8
- b 24 10 u 10 112 3 8 336 9-10 9 8 89
100-135 4 2 10 1 10 12 3 8 3235 8-9 g 8 -9
95-113 3 2l 10 U 10 u 3 8 37-38 10-11 9 8 10
157-173 b 2 10 w 10 1 3 89 335 9 3 8.9
88-178 4 2 0 W 10 n 3 78 39.ld 1n-12 9 8 10-12
irieeites B 135155 4 2l 10 u 10 0 3 8 3940 9 8 10-11
Pristipomoides m_cr- hthalmis 55-173 7 24 1 1 10 n 3 8 -4 11-13 9 8 12-13
et Tte rosrm 123104 b 2 0 W 12 n 3 8 3638 30-11 g 8 9-10
ancdon trpus M1.123 N 25 10 15 9 10 3 7 12.13 H 8§ naz
MALACOSTEIDAE
¥alacosteus niger %0 1 b1 - - ° 18 o 2 - - - - -
MICRODFSMIDAE
Microdemms carrd 313k 2 67-68 kg 30-31 [} - o - 23 s 1 6 5
MORIDAE
Brosmiculus imbarbis 135-165 4 50-51 17 33k [ 10,53-56 ] 56-62 34-37 - - - -
emonema barbatulum 90-285 2 9 17 b2 [ 6,59 0 67 28 - - - -
Physiculus Tolvae 116122 b ua-lo u 3035 6 10-13,50-58 0 606l 23-2l - - - -
28-30 3 25 12 pt 5 8 2 10 Jze34 9-10 7 1T 9-10
105-15% L 2h 12 12 5 8 3 8 28-30 7-8 7 7 7-8
B-105 L 2 12 12 5 8 3 9 28-29 7-8 7 1 18
35 2 24 12 1 H 8 3 9 030 8 1 7 7-5
58-208 i 2 12 12 5 7-8 3 8.9 2829 1 k{ 7 7-8
MULLIDAE
Hulloidlch%g rartinicus 9013y L 2 10 w 9 [ 2 6 I 8 8 7 8
[ug suratus 97-126 3 2y 10 U 9 8 2 6 33 9 8 7 g
Poevdupensus maculstus 13155 L 2 10 U 9 8 2 6 .35 10 & 7 9-10
Upeneus parvus 100-13% N 24 10 n 8 8 2 6 31 8 3 1 8
MYCTOPHIDAR
Centrobrancius cella 2,27 h 36 16 20 i §-11 o 16-18 30-31 3 10 9 S
m——m. anteor) 17-162 4 6 19 0 5 0 .32 6-7 10 9 6
Piachis SumerlT 51.80 4 35-36 16 19-20 0 -1 0 U-15 30-31 6 10 9 54
bTPTu %ﬂau 68-97 5 3 16 8 0 15 0 3132 6.1 110 9 6
sr?m: rafinesquel 66-81 H 3 16 18 [ 3 0 2 6-7 10 9 6-7
ﬁ_ﬁlﬂ huy Termo Fﬁl\u 48-51 I 35 16 19 0 13-, ] =15 32-33 7 10 9 6-7
chthys coceo: 2047 i 39-40 15 2425 o n o 21-23 31-32 [ 10 9 87
Tygophum macrochlr 3 1 35 1% 19 [ 12 [ 0 8 10 9 7
e guentheri Ll 1 n 16 2 o U 0 8 10 9 7
o Spraleteralis 100 1 A 6 1 [ » 0 3 7 10 g 6
Aty pm—— €2-16 3 38-11 15 20-22 0 13 ° 1820 -3 8-9 10 9 7-8
am % 20-68 4 n i1 2 [ 12.13 0 17-18 35-37 8-9 10 9 8-y
Ty 55.68 ks 38 15 23 0 13 0 19-20 35-37 8-9 10 9 8.9
'm.—r!o civalrestris b2-61 2 35 5 20 0 13 0 18 338 8 9 -8
lotoscopelus elongatus 25 1 38 17 21 o 21 [ 12 0 9 13
m—ﬁn—‘m ) 5152 2 37 15 2 0 W15 0 201 36-37 9 10 9 8-y
NROSCOPELIDAE
Neoscopelus macrolepidotus 117-136 b 31-32 un 17-18 ] 1 0 12-13 3 8 10 9 7
TPHALIDAT.
Dibranchus atlanticus 75142 3 18 s 13 - - - - - - - - -
suthich satus 65-87 L 1u 5 12 - - - - - - - - -
COC| us nasatus 110-127 b 1y - - - - - - - - - - -
Ogcocephalua parvus 55-95 L 18 - - - - - - - - - - -
geocepbalus Verpertilio 100-130 i 17-18 - - - - - - - - - - -
opumxmu
hidim brmburbn 165260 I 7 15 57 0 127-129 0 106-111 - [ - - [
190-240 i 72-T4 15 57-59 [ 132 0 112.117 9 [ 4 5 0
E—_EF'-nmu 210-275 4 =75 U 59-61 [ 135-139 0 11,-116 9 o b H 0
on 155165 2 7-72 uh 5258 [ 130-135 o 108-115 9 0 4 5 o
150-160 2 n-72 115 57 0 128 0 108 9 [ N 5 o
200-220 L T b 57 [ 1264132 [ 106-108 9 0 L 5 [
210-230 L 86-67 16 £0-51 0 115-125 ] 96-100 9 0 " 5 0
190265 L 6455 16 LB-49 ] 1334 [ 98105 9 [ b 5 [
52260 L 66267 6 50-51 0 120-136 0 98-111 9 o L 5 0
175-210 i 66-67 16 50-51 [ 138-116 0 k121 9 ° L H °
604122 3 57-59 1 3 [ 102-105 [ 828! 9 [ y 5 0
1h5-180 b 8. 15 5354 o 1LT7-158 0 118124 9 (<] L H o
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TABLE 1.—Meristic characters of some marine fishes of the western North Atlantic Ocean.—Continued.

VERTEBRAE DORSAL FIN ANAL FIN CAUDAL FIK
FAMILY Size | Speci-
range | mens Total | Precaudal Spines “Rays Bpines ays Total Dorsal Tol Ventral | Ventral
Genus, spectes L exan- secondary | primary | primary |secondsry
ined rays rays rays TayE
= Wo. ~--e-m---mc-ree-----cer--- Wuber - --=--cve-----ecmrero--emeeem-aecmmm
Lo-a2 12 25 n 1k 12 19-22 2 8-10 N3k B89 9 8 5-8
135-153 2 25 1 U u 23.2) 2 8 9 8 8
150177 3 25 3 bH3 n 2527 2 10-12 2833 6-8 9 8 S8
180-215 L 25 13 12 n 226 2 9 3032 7-8 9 8 67
12178 3 25 13 12 21-23 2 n - 3132 7-8 9 [ k¢
31.220 8 25 13 12 1112 24-27 2 10-11 29-33 6-9 9 8 5-1
123-130 L 27 b 12 28-30 2 9 30-32 7-8 9 8 6-8
28165 10 25 13 12 pEs 228 2 0-12  29-33 75 9 8 5.7
$0-175 s 25 U u n 27-30 2 7-8 28-31 &= 9 8 5-1
90-10k 6 25 10 15 10-11 3640 2 6-8 30-32 7-8 9 [ 6-7
100-122 L 25 10 15 13-l L6-50 2 [3 27-28 6-1 9 ) L5
77-197 g 25 10 5 1 Ly 2 7-8 2931 7 9 8 5-7
UiB-165 b 2% 10 5 9-11 36-39 2 7 3.3 7-8 § 8 7
112.173 4 25 10 15 7 20 2 19-20 30-35 7-9 9 8 69
152-173 4 25 10 15 11 2L-28 2 6-7 2930 6-7 9 8 6
74130 10 25 10 15 1.2 2527 2 6 2831 6-7 g 8 4=7
Telostorus xanthurua 27-182 15 25 10 15 11-12 29-32 2 12-13  29-33 6-8 9 8 60
Facrodon ancylodon 221230 3 26 b ©» 10-11 2930 2 9-10 36 67 9 8 67
FentcIrrhue amerlcanus 171195 4 25 10 15 n 2L-26 2 7-8 3233 8-9 9 [ 7
Wentlcirrhng Titoralls 722143 L 25 0 1B 1n 2425 2 7 30-31 7-8 9 8 6
clrrhua martinicensis 210-233 2 2% 10 B n 23 2 7 3R 8 9 8 67
Fenticirrhus saxatilis 75-213 L 25 10 15 n 23-25 2 7-8 29-31 6-8 9 8 [
i on furnleri 140235 H 25 10 15 u 26.28 2 7-8 3436 910 9 [ 7-9
Fioronoaos maauTatis 101200 5 25 10 i1 1 2629 2 8 333 g 9 8 8
s macrops 1W8-177 Is 25 u L 9 3034 2 0 -3 9 & 6-8
ntoscion dentex W5-180 L 25 12 13 12 21-23 2 9 3537 9-21 9 6 9
@Ezmm costaricensis 18 1 5 10 bt n 21 2 9 3 9 [ 9
aralonchurus brasiliensis 112-153 L 29 1 18 n 2430 2 8 26-30 6 9 8 5-1
Faralonchurus Fetersl 105155 4 25 10 15 1n 31-33 2 7 27-28 9 8 56
Fion-ru-_cﬂmh 28-163 6 2 10 U n 21-23 2 6 32-3 8-9 9 8 7
Sclaencps ocellata 20-2 5 25 10 15 n 23-25 2 7-8 3236 8-10 9 8 -9
Stellifer lanceolatus 38-108 7 25 10 I 12413 212l 2 79 30-35 1= 9 g &9
Stellifer rastrifer 137-168 L 25 10 15 12-13 21-23 2 89 33-36 3-10 9 8 7-9
g or stellifer L7 1 2l 9 15 2 20 2 8 kN 9 8 f
Unbrina gracilicirrhus 87174 N 25 0 15 n 22-23 2 78 30-33 7-8 9 8 6
SCOMBERESOCTDAE
Scomberesox saurus 5158 5 6661 1o 2627 o 10-12+5 [} 1346 21-25 3-b 7 8 36
SCOMERIDAE
Auxis thazard S2-115 H 39 20 19 11-12 11-1248 - W7-8 5 13 9 8 1
Puthynmus alletteratus 38 1 39 19 20 17 1247 - 1347 - - 9 8 -
Y 370 1 L1 22 19 16 U9 2 13+7 - - 9 8 -
Sarda pards 330 1 0 25 25 22 Ustg 3 1047 - - 9 8 -
Zcomber faponicus 170-180 i 30-21 n 16-17 10-11 12445 2 11445 35-36 8-11 9 8 10
Bcomber scombrua 68 1 1 b 17 1145 2 15 - - 9 & -
comberoporun cavalla 1204150 H k243 17 2526 16 Ui-16+8-11 L 13-15+8-9 W3-k -1 9 [ 13
Bcomberonorus maculatus 155-220 4 52-53 21 31-32 18-19 18-19+8-9 b Uy-16+7-8 Qn 12 9 8 12
Frurmus albacares 580 1 39 18 21 13 12+~ - 12+ - - 9 8 -
Thunmue stisnticus 500 1 3 19 20 U Wt 1 1247 - - 9 & -
] 75 1 39 18 21 17 12+8 2 1247 L5 15 9 & 13
Ryl 86. i 5 15 12 32 3 5 3y-36 10-12 7
Helicolerus dactylopterus 186-210 2! 10 - 7 9-10
eomerinthe beanorum 75-91 L 2 9 1 12 9 3 5 2629 7- 1 7 5-7
Veomerinthe pollux 222 1 2L 9 i 12 10 3 S 27 7 7 6
StTns Caster 3 2 9 15 12 10-11 3 S 25.27 6-7 7 7 5.6
Pontinus Jonglspinis 108-135 4 24 9 15 2 9 3 5 27-28 7 7 67
Tontinus _n-_‘cro%Liu SL-76 L 24 9 18 12 9 3 H 27-29 7-8 7 7 6-7
Fontineg patibug 83-105 3 2l 9 13 12 5 3 s 27 7 7 i 3
Fcorpaena sgassitl 86-127 " 24 9 15 12 9 3 5 25426 6 7 7 5.6
corpasna ber| 714133 3 2L 9 15 12 9 3 5 27-29 7-8 7 7 6.7
Scorpaens Trasiliensis 92-187 L 2 9 15 12 8-10 3 5 2628 &7 7 7 6y
Corpasna calcarata 107-135 4 2 9 15 12 g 3 5 25.27 67 7 7 5e6
Scorvacon dlspe 962126 u 2 9 bt 12 9 3 s 26-27 67 7 7 6
corpaena Inermis 73-158 3 20 9 18 12 8-9 3 5 26 6.7 7 7 5-6
Ycorpaena Isthmensia 91.122 4 24=25 9 15-16 12 9 3 5 27-29 7-8 7 7 6-7
corpaena petricols 2l 1 24 9 5 12 9 3 H 26 7 7 7 5
Soracs Sorter 165091 2 2 9 5 2 5 3 54 2us 56 7 7 g
erarches gumthert 85110 4 2 0 L 12 b4 3 H 29 7 7 7
Trachyscorpla criatulats 1U7-204 3 25 9 16 12 9 3 H 0 8 7 1 8
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TABLE 1.—Meristic characters of some marine fishes of the western North Atlantic Ocean.—Continued.

VERTEBRAE DORSAL FIN ANAL FIN CAUDAL FIN
FAMILY Size Speci~
range | mene Total | Precaudal Candal Spines Raye Srines “Yays Total “Dorsal | Dors Venired | Venirsl
Genus, species SL secondary |primary primary {aecondary
ned TRYS rays rays rays
mn Bow mee m m e s e e e et e e - N R I I
OPISTHOGNATHIDAR.
lnnch uum- higmani zu.au L 28 10 18 1 18 3 16-17 23 3-& g g 34
1] ncrogg 1613, 2 0 0 20 n 17 3 17 23 3
nax]Tiogus’ 75-105 3 28 10 18 n 15 3 Ly-15 2425 5 8 8 3=l
OSTRACIIDAE
hctoghErE olygonia 26-120 N 13 8 5 [ 10 [ - - 0 5 1 0
ctophrys ﬂrgcomu h2-1u8 5 P 8 3 o 10 o - - 4 5 S [
PEMPHERIDAE
Pemphris schomburgki 62 1 25 10 15 11 8 3 32 29 7 9 8 s
PERCOPHIDIDAE
Benb: anatirostris 130216 L 28 9 19 6 PSS LY [ 17-19 U-36 10-11 8 7 9-10
Berbrops gobloides 163-192 L 30 9 21 [ 16-17 [ 17-18 -36 10-11 8 7 9-10
Fambrons sacroms 115160 u 28 9 16 6 [ 1718 36-37 11-12 8 7 10
ﬂﬁomw equanentun T2-7% 2 28 9 19 6 0 18 ho-ll [ 7 12413
PLEURONECTIDAE
Glyptocephalus cynoglossus 220-230 2 57-58 n-12 U547 [ 108-117 0 91-101  22.23 6-1 1 u 0
oecilopsetta ligomr Tnata 104-107 Iy L0431 10 30-31 [ 6164 [ 53-8k 20 1 9 [} 2
Fa-nISo‘Lgum.. Beani 90-10l 4 L142 10 31-32 0 6366 0 53-56 20 1 9 & 2
PORCILIIDAE
Oambueis affinis 23-26 u 32-33 u 18-19 [ 7-8 [ 1 23-28 - - - -
erandria formoss 16-20 L 3 i 17 0 7-8 [ 9 2 - - - -
FPoecills latlplnns 20.2L b 29-30 13- 1517 0 13-14 o 8 30-32 - - - -
POLYMIXIDAE
Po: a lowei 108127 n 28 12 6 5 29-30 b bt 29 6 9 9 5
G & ncbIlig 130-195 3 28 » 16 5 35-36 n 16-17 29 6 9 9 5
POLYNEMIDAE
Polydactylus octonemis 6366 I 2L 10 un 9 11-12 3 13 3 12413 9 8 12-1)
us viriginicus 22-2l 3 2l 10 w 8.9 10-12 3 12-13 - - 9 8 -
POMACENTRIDAE
Abudefduf lnun 3 15 1 26 1 5 13 12 2 10 26 [ 8 i 5
55;1286 i zg 1n E 13 13 2 b 26-2;1 g b 7 5-?
Chrorls sndhrysisue 7582 2 1 13 12 2 12 2! 8 7
Ehraﬁ Insclatus $5-60 4 26 n 15 13 12 2 1 225 s 8 7 L-5
Foracentrus fuscus 5562 i 26 1n 15 2 15-16 2 13- 25 5 8 7 5
Fomacentrus Teucostictus ho-51 4 26 n 18 12-13 15 2 13 25 H 8 7 s
omacentrus T Tong 38 1 26 n 1 12 bl 2 13 25 s 8 7 5
b el 6 6 8 3 u2s3 13 8 12413
inanensis 119-165 2 2 10 X 11-12 17-1 9 9 1.
Wuo Tems vlfL!-{_Lr nicus 86-178 3 26-27 10 16-17 12 1617 3 10-11 38-39 10-11 I3 8  w-n
Tonoden nosi s 135-155 b 26 10 16 12 3 7 3940 11-1? 9 8 1u
Jenyairems In 142-190 4 26 10 16 13 11-13 3 11 35.37 10 9 8 8-10
r%__“lm on a; -m 161-238 2 26 10 16 12 16-17 3 7-8 3940 12-13 9 8 9~11
Haemlon surolineatum 93-133 N 26 10 16 13- Ww-15 3 9 3641 11-12 9 8 10-11
Haemdon chrysargyroun 128 1 26 10 16 1 U 3 9 b1 13 9 5 1n
Taemion h_uffunvo ne:Tu- 95-135 3 26 10 16 1 1 3 8 33-36 9-10 9 8 6-5
H_\_lm s m_l—‘——‘a anurun 97-115 i 26 10 16 12 15-16 3 8 740 20-12 9 8 10-11
77-227 n 26 10 6 12 15426 3 g 313 9-12 9 8 101
m .Eeaﬁ.chnm 137160 4 26 10 16 12 16 3 9 941 1212 9 8 11-12
Haemilon stristum 86102 L 26217 10 16-17 13 13-15 3 8-9 942 12-1 9 8 10-12
oE E_ap Tlatis shatceus 1172263 i 26 10 16 12413 L] El 10-11 5 1213 9 8 12
opristis Chrywopterus 95-103 L 26 10 16 12-13 15-16 3 13 hok2 12-13 9 8 -l
Orthoprietia ru‘]er! 152185 L 26 10 16 12 3 10 3840 12 9 & 931
Poradasys corvinsefornis 125170 4 26 1o 16 12 15-16 3 1 38-39 11-12 9 8 10-12
POMATOMIDAE
Pomatomus saltstrix Wi2.210 L 26 1 15 9 225 3 26-28 35-36 9-10 9 8 9-10
PRIACANTHIDAE
Cookeclus bo: 159 1 23 10 13 0 » 3 12 25 H 8 8 L
Friacanthus srenatus 137-188 N 23 10 13 10 U 3 1-25 2628 5% 8 8 5.6
Prlacantius cruentatus 1 23 10 pu] 10 13 3 n 2l L 8 8 4
Fstigerys alta 89235 u 23 1 13 10 n 3 10 EN u 8 8 L
RACHYCENTRIDAE
Rachycentron canadun L35 1 25 1 i 10 29 2 2 u 16 9 8 )
SCARIDAE
Cryptotomis roseus 57-67 3 25 0 L1 9 10 3 9 25-27 7 1 6 5-6
nfcﬁai-m usta 117-148 3 25 T3] 15 9 10 3 g 26.28 7-6 7 6 6=17
Bcarus croicensis 69-210 3 25 10 15 9 10 3 9 2527 6-7 7 6 61
Spariscma chrysopterum £7-95 3 25 10 18 9 10 3 9 28 8 7 6 7
A ioops Fellane 81121 i 25 10 13 9 10 3 9 2527 6-1 7 6 6-1
arisoma rubriprinne =92 2 25 10 15 9 10 3 8-9 26-26 7-8 7 6 6-7
Teons TG 192 1 25 10 15 9 10 3 9 28 ] 7 6 7
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TABLE 1.—Meristic characters of some marine fishes of the western North Atlantic Ocean.~—Continued.

VERTEBRAE DURSAL FIN ANAL FIN CAUDAL FIN
FAMILY Stze | Speci
range | mens Total Frecaudal & s Tays Spines Taya Total Torsal Dorsal | Ventral | Ventral
Genus, mpecies sL exan- . secondary | primary primary (secondary
ined rays rays rays Tays
) o, ~rm-e---ecewecerro--cerene-~ WURDEr - - ~- << - wmwem--em-eccccmre-me--sereeo o
SYRRANJDAE . N . .
Anthiasicus leptu 191295 2 10 bt 10 U 3 8 Lo 131 8 7 12-1
Camr ristis 125155 4 2h 10 i 10 1 3 7 3ha3s 9-10 9 8 8
Cen mm nm'f.au hica 101-167 IR 2h 10 U 10 n 3 1 335 9-10 9 ] 79
Fizrogae 97-180 L 2 10 m 10 1 3 7 235 9-10 9 8 8
782235 4 2L 10 W 9 % 3 8-9 35-36 9-10 9 8 9
82 1 24 10 u 8 2 3 8 3 9 8 8
373 1 2L 10 u 1 19 3 9 3N 7 9 8 7
105113 4L 24 10 W 10 12 3 7 39-40 9 & 10-n
133175 u 2l 10 b 9-10 2 3 7 3840 11-12 9 8 10-11
92-155 L 2 10 U 10 12 3 7 37 11-12 9 8 8-5
275285 2 2 20 u 1 16 3 9 37-W0 10-12 9 8 10-11
165-205 L 2 10 n n pin 3 9 33-35 B9 9 8 B9
177-205 2 2L 10 pin n 16 3 8 35-37 §-0 9 8 9-10
w8 1 2 10 u 1 L 3 9 A 9 8 8
170 1 24 10 I 10 U 3 9 3 8 9 8 8
=246 4 24 10 U n 13- 3 9 33-34 8-9 9 8 7-8
02 2 24 10 Iy 1 17 3 8 36 10 9 8 s
52-102 6 26 10 16 9-10 13- 3 8 39 1213 8 1 -1
120 1 2L 10 W n 17 3 12 38 n 9 8 10
240 1 2 10 u u 17 3 n u 9 8 10
127 1 2l 10 n pit 16 3 n 10 I3 ] 10
teroperca microlepls 122.205 3 2l 110 W n 1617 3 10-22 10-11 9 8 9-10
teToperca phenax L9-66 3 2l 10 Pt n 16-17 3 11 10-11 9 8 9=10
gﬁzmgm. venenosa 393 1 2 10 b1 n 16 3 n 10 9 8 10
cyanthiias martinicensis Th-10L L 26 10 16 10 15 3 7 9 8 7 9
ararithlas furcifer 6591 2 2 10 W 9 18-1% 3 9 12 9 8 1
Fetromatopon cruentatus 103-125 3 2h 10 U 9 W 3 8 8-9 9 8 8
Fikes cubensts 662207 i 2l 10 n 8 13 3 7-8 9 9 8 8-
PronotCEramme aurcorubens 125-195 b 26 10 16 10 15 El 8 ya10 8 7 9
S'cﬁﬁizjn beta 52-57 L 24 10 b1 10 11-12 3 7 10-11 9 8 9-10
Serraniculia —?léxﬂio 29-lly 3 2y 10 n 9-10 3 7 9-10 9 8 7-8
erTanus annularis L5-66 L 2y 10 piN 10 3 7 8 9 8 7-8
Terranus atrobranthus 75-87 b 2 10 i 10 1n-12 3 7 10 9 8 89
Nerranus Chionaraia BT Y 2k 10 u 10 112 3 7 8 9 8 7
Serranus ma 59-72 y 2u 10 u 10 n-12 3 6-7 10-11 9 8 10
Serramis Notospliue 99-125 4 2l 10 U 10 3 1 11-12 9 8 30-11
Zerranue ng'_op e 112-1L0 L 24 10 iy 10 3 1 10-11 9 8 910
Seryamis STTgariue 60-76 & 2l 10 W 10 -1 3 7 7-8 9 8 1
crrarve pebssorTus 48127 i 2l 10 w 10 12 3 7 $-10 3 8 8-9
Serranus Torlugarum 4963 3 2l 10 U 10 2 3 7 -9 9 ] 8
S enar: 5 8 8. 558 Lok 5-16 ] 8
Achirus inscriptus 70-93 27-2 9 18-19 0 - [ 0 15-% [ 7+ [
Achirus Hneatus 94218 3 28 9 19 o 5358 [ Lo-43 16 [ 8 8 [}
Tymnachitus melas 52117 8 3536 9 2627 [ 60-T0 0 LL-53. 16 [ [ 8 0
#;nectel maculatus bo-92 N 28-29 9 19-20 o 51-55 0 -2 16 0 8 8 0
SPARIDAE
Archosargus probatocephalus 69-112 L 2 10 L 12 10-12 3 9-20 3233 8-9 9 8 7
Archosargus rhombg: ﬁ% 1680155 3 2y n 10-11 3 32-33 9 8 7-6
DipTodus ‘Flu'n brogkl 137-157 L 2425 10-11 w 12.13 115 3 13-4 333U 69 9 [ 8
Tacodon rhombotdes 72-76 4 2k 10 u n 3 1 3i-38 10-13 2 [ 7-10
F?rul sedecinm 129-16g I 22 10 ﬁ g ig g n 12 ;g-gl 9-10 9 g 9;12
Ftencioius caprinua 109-1L! L 2 = - 9 -
Stenctomis Erysops 107-14L U 24 10 u 12 12 3 11 3L=37 9-10 9 8 8-10
SPHRATNIDA®
aena borealis 122-206 2 2 12 12 2 9 3 9 9 8 9
dens guachancho 168-220 4 24 12 12 6 9 2 8 36 10 9 8 9
s ST W1 2 2 2 H 3 5 H 8
STVPHANOE™RYCIDAR:
Stephanoberyx monae 0 2 30-31 10 20-21 0 12-13 ° 11-12 3941 10-11 10 9 10-11
STIRNOPTYCHIDAR
Argyropelecus lculeltus £0-57 L 3536 n 2425 [¢] 9 [ 747 32-36 Pl 10 9 56
Argyropelacus 51-;7 b 36-39 1 27-%8 g 7-; g ;~; - 9-10 10 9 -
gyTopelecus i 2 1 39 n + - 9 10 9 -
i elecus ﬁ:éa— 19-21 2 38 n 27 Q - 0 - - - - -
e et 5067 L 33 0 23 0 W15 0 1547 35-36 9-11 10 9 6-7
‘olylprus laternatus 2740 4 33-3k 10 2324 [ WS o 15-26 36 10 10 9 7
ternoptyx diaphana 347 H 29-30 1 18-19 o 9-11 4 u 33-35 7-8 10 9 7-8
STROVATEIDAE.
Cubiceps melanus 128164 4 30-31 15-16 1 12 15-16 3 W-15 35-37 9-10 9 & 9-10
mﬂ‘ nIpriargenteus 100-115 L 31 15 15 3 35-37 9-10 9 8 9-10
T T 136 L ndz % 25-26 1213 27.2 2 2627 3ok P H 8 9
Feprilus slepidodus 6177 L 30 pr 1 3 Ll El L3 28 9 [ H
F rSIus u-u 178 1 13 17 3 L3 3 Lo 29 & 9 8 6
Fonemotee seiucantius 18120 L 3 » 20 3 L3447 3 94k 31Ul 7-9 9 8 7-8
Faenes ¢, 67-123 L Ei U 17 11 25-26 3 26-27 33234 8-5 9 8 8
Faenes pacificus 75112 3 31 U 17 10-11 25.28 3 2,-25 32.3; 8-9 3 8 7-8
Feenes rezulus 63-193 i n W 17 12-13 Pty 3 W15 36-41 10-12 9 8 912
Tetragonurus atlanticus 160 1 Ls 23 22 141 g 2 9 36 B 7 0
STYLEPUORIDAE
Stylephorus chordatus 215 1 53 - - - - - - - - - - -
i 1 6-38 19
Hippoct EE% tracuu 105180 N 9-51 13 36-3 0 0 [ - 0 0 0 0
)ucro €5 1 6 17 39 0 - ) - - - - -
m cker: i L7-52 L £0-53 18 32-35 0 - o - 10 - - -
dnc 4o 2 L9-50 18 31 32 [ - 0 - 1 - -
! EEE 15-122 3 5152 18 0 - 0 - - - - -
m uscvu 108-295 I 55-60 19-21 36-39 [ 3 0 - 0 - - -
& Ti‘mn 175240 L 51-52 1920 [ - o - 10 - - -
ﬁg% a0 4 5053 20 3023 o 2728 o 1 : : :
3&! cug 722102 L Lg-52 18-19 n-33 0 28-29 [ 10 - - -
athus scov 87-95 L L9-51 17-18 31 o 29-32 [ - - - - - -
Bmﬂﬁmn- springert $5-263 7 61-62 2425 37-38 o - o - 10 - - - -
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TABLE 1.—Meristic characters of some marine fishes of the western North Atlantic Ocean,—Continued.

ERTZIDRAE DORSAL FIN ANAL FIN CAUDAL FIN
FAMILY Size | Speci-
Tange | mens [ Total [ Precaudal Taudal | Spines Rays Spines Rays Total | Dorsal | Dorsal | Ventral | Ventral
Genus, species 8L tam- secondary |primary primary |secondary
ined rays rays rays rays
mm Ho.
SYNODONTIDAY.
Saurida brasiliensin $0-112 ] h6-s50 - - o n o n 3140 9-11 10 9 9-10
Saurlda ¢ aek 80-108 5 52-58 - - 0 1-12 0 U2 bod2 112 10 9 10-11
Saurida pormani 53-330 6 Ly.52 - - [ 1112 [ 10-11 s n-13 1o 9 113
Saurida suspiclo 32.72 H Lg-52 - - [ 10-11 [} 10-11 3840 lo-11 10 9 9-10
Synodus foetens B9-3L5 H 5661 - - C 1112 0 12 Li-h3 11-12 10 9 1n-12
s Intermedius 62.190 5 u7-50 - - 0 12413 o 112 o2 .12 10 §  10-1
Fodes poeyl £60-165 8 iy - - 0 10-11 0 10 394k 10-13 10 9 10-12
Shood fus aaurus 32213 6 55-58 - - 0 12-13 [} 9-11 Ly 1h-16 10 9 13-4
Synodus synodus 35-142 ] SLa57 - - 0 12-1) 0 8-9 L3y 12216 10 9 12-1
achinocephalus myops 8207 5 5u-57 - - 0 11-13 o W15 us 10 9 1
TETRAGLONTIDAE
Canthigaster rostrata 58 1 17 8 2 [ 9 0 8 4 [ 5 [ [
Yegeonhelos Teeeigetu Th-152 b 19 8 n 0 W25 o 1213 n 0 5 6 0
107-113 3 18 8 i 0 9 0 [ 1 0 5 6 °
118-187 I 17 8 9 [ 8 [ 7 1 0 5 [ L)
99-178 3 19 8 n 0 8 o 7 u 0 s 6 [
50142 5 19-20 8 11-12 [4 8 [ 7 1 0 5 [ 9
] 106-125 b 17-18 8 9-10 0 8 0 7 1 0 5 6 0
@e{oﬁu Estudinevs 72129 L 18 8 10 [¢] 8 0 7 n o H 6 0
TRACHICKTHYIDAE
Hoplostethus mediterraneus 75-88 L 26 1n 15 6 3 3 g 3334 7-8 10 g 7
TRIACANTHODIDAE
Hollardis hollsrdia T1-90 4 20 8 bH3 [} 16-17 [ 18 1 [+] [} 6 (]
FarahoTlardia schmldts 51-60 4 20 8 12 6 15 ] 3 12 3 6 6 o
TRICHTURIDAY,
Benthodepmus 211 590 1 - - - - 2 - - - - -
en-hodesrus Lenuly 130465 h 127132 - - - 121132 2 T1-80 - - - - -
Yeichiurus Jepturus 310-380 L 169-173 390 130-134 3 132-138 ? 89-107 - - - - -
TRIOLIDAE "
Bellator rncm r 5563 4 2 bt 16 1 10-11 [ ORI P 9-10 7 6 8-10
Bellator egre 9ly-108 L 26 10 16 1 n o 11 30-32 $=10 7 6 8-9
Bellator Eﬁtﬁ?u 61-92 5 25-26 10 15-16 n n 0 9-10  27-30 7-9 7 6 7-8
Bellator ribelrol 30-59 8 26 10 16 n 1 [ $-11 2728 7-8 1 6 7
PFrionotus alatus 81-130 b 26 10 16 10 12-13 I hey 30-31 9=10 7 6 8
ohotus beani 72-133 L 26 10 16 10 [ 1 2831 9 7 6 6-9
Prionotia saroline 172.168 L 26 10 16 10 13 ° 12 31 9-10 1 [3 9-10
Fritngtes evotes 1132157 L 26 10 16 10 0 1 3235 10-11 7 6 9-11
Frlonotus ophryus 98-137 L 26-27 10 2617 10 12-13 0 10-11 2527 6-7 7 6 6-8
Frionotus E‘t’u 89-118 i 26 10 16 9=10 12 [ .32 §=-10 1 [3 9
Priongtar oactoraiis 157.225 N 2627 0 1617 10 12-13 [ 1u-12 3% 9-11 7 6 9-11
Frionotus punctatus 97153 L 26 10 16 10 11-12 0 un 32-35 10-11 7 6 9e11
Prionotus roseus 1134105 b 26 10 1% 10 12-1) 0 u 2930 8e9 7 6 8
Fionotes Ribte 157173 u 26 10 16 10 12 0 0-11 3132 $-10 7 6 9
Frionotus scltulus 79-172 b 26 10 16 10 13 o 12 30-33 10-11 7 6 710
Trionotus stearnal 98113 b 2 10 1% 9-10 2 0 0-11 3-3 10-11 7 6 10
onotus TrTbulus 90-153 n 26 10 16 10 12 [ U 30-33 9-10 1 6 8.10
Foriatedion antlNarm 92120 b 31 9 gg 6 16 o - zg g 2 2 g
Ferlatedlon Fraviroatre 92-98 2 32 9 - - ] - 2
Ferlatedion orensis 127242 4 3335 9 2426 - - 0 - 2527 7-8 6 6 67
Ferlstedion gracile 110130 n 3h-35 9 25.26 8 1N [ 2323 2728 8 6 6 7-8
Ferlstellon greyas 87205 3 W35 9 25-26 8 18-20 0 8-21 28 8 6 6 8
Ferlstedlon irberbe 107-135 I k35 9 2526 8 18 0 - 26-28 7-8 6 6 7-8
Perlstedion longispatha 122.335 L 32.33 9 2324 - - ° - 26 7 6 6 7
eristedion ﬁl’%\m 118148 b4 3 9 2% - - 0 - 26-28 7-8 6 6 7-8
Perlstedlon schmittl 73-94 L .33 9 2.2l - - 0 - 26 1 ) 6 7
Peristedion truncatum 153 3 333 9 2425 - - ° 19 2 7 6 6 17
Ferlstedion iinicuspls 36153 2 33 9 24 8 19-20 [ 20 25-26 6-1 6 6 7
URANGSCOPIDAR 2% N 5 m 5 1 [ 13 22 5 7 & b
Altrogco tatug 2! 11
‘“—- B0k 25 1n 1 5 13-4 0 Ul 2526 67 7 6 6-7
UE: ﬁm oETe] u- 83-125 L 28 1 1 o 12-1 [ 16-17 2829 ] 7 6 -8
sthetosoma albigutta 85117 3 25 10 bt 0 118 4 1213 22 5 7 6 I
Kathetosoma T‘L—cu ana 62-118 5 26 1n 15 0 1S 0 132 23 5 7 6 5
XIPHITDAE
Xiphias gledius 53170 4 26 u 12 - 52 - - 3% 79 9 8 7
ZEIDAR
Cyttopais roseus 85.-115 b A 10 21 T 28-29 2 26—29 20-21 34 6 1 L
araven pacificus 105-118 b E 12 22 8-9 26-29 1 2133 27-28 8-9 H [ 8
_m_r—!-H—ﬁnc. r 68-75 i £ 23 8-9 2-26 3 22.25 15 1 6 7 1
ZENIONTIDAE
Zenton hololepis £0-72 b 21 un 16 56 26-28 12 22-23 18 3 6 1 2
Z0ARCIDAE
Macrogoarces americams 340-390 L 137-138 2527 111-112 1821 50-5Le28-31 o 1n3-18 - - - - -
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FREQUENCY AND DURATION OF FLOW
REVERSAL IN THE LOWER COLUMBIA
RIVER, APRIL 1968-MARCH 1970

The hydraulic head generated by some heights
of tide can result in changes in direction of cur-
rent in the lower Columbia River when volume
discharges fall below a critical value. In connec-
tion with this phenomenon, Clark and Snyder
(1969) conducted a study to determine the tim-
ing and extent of reversal of flow during an
extreme condition of low discharge of water
from the river. They determined that flow re-
versals could increase the accumulation of dis-
charged effluents per given volume of river
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water by as much as 8.5 times over the accumu-
lation at mean flow rates. Their report showed
the need for a continuing record of direction of
current in the lower Columbia River to deter-
mine the importance of flow reversal at different
discharge rates. To help satisfy this need, a
floating laboratory (Snyder, Blahm, and McCon-
nell, 1971) was established on the lower Colum-
bia River at river kilometer 117.5 (river mile 73)
near Prescott, Oreg., where speed and direction
of current were recorded. This report describes
the flow-reversal phenomenon at river kilometer
117.5 from data collected between April 1968
and March 1970.

Procedure

The velocity of the river current was measured
with a Savonius meter' suspended from the lab-
oratory to determine the frequency and duration
of flow reversal in the lower Columbia River.
With the exception of 21 days, the flow was mon-
itored continuously for a 2-year period. Flow
data obtained at Prescott were related to the
daily discharge of the river and to the time and
height of ocean tides near the river’s mouth at
Astoria, Oreg.

Daily average flow for the period 1 April 1968
to 30 June 1969, was “gauged flow” furnished
by the U.S. Geological Survey office in Portland,
Oreg.; daily average flow for the period 1 July
1969 to 31 March 1970, was from information
furnished by U.S. Geological Survey offices in
Portland, Oreg., and Tacoma, Wash. Time and
height of oceanic tides were for Astoria, Oreg.;
these data were obtained from tide charts of
the NOAA (National Oceanic and Atmospheric
Administration) National Ocean Survey.

Our observations of direction and speed of
current were used to determine the duration and
frequency of flow reversals. Only those flow
reversals of 60-min duration or longer were con-
sidered to constitute true reversals. Duration
of flow reversal was defined as the time interval
between positive downstream flows wherein the

* Reference to trade names does not jmply endorse-
ment by the National Marine Fisheries Service, NOAA.



